Summary
A d d i t i o n a l test f a c i l i t i e s are b e i n g p l a n n e d f o r Keahole Point, Hawaii, that would i n c r e a s e t h e a m o u n t s of warm and cold water a v a i l a b l e f o r OTEC r e s e a r c h and d e v e l o p m e n t . P r e s e n t a c t i v i t i e s i n c l u d e t h e d e s i g n o f seawater systems and a pumping s t a t i o n , u s i n g t h e e x i s t i n g OTEC-1 cold-water pipe and pumps. F u t u r e o p t i o n s i n c l u d e t h e i n s t a l l a t i o n o f a v a i l a b l e h e a t exchangers and ammonia-system equipment, the addition of a t u r b i n e g e n e r a t o r , and f a c i l i t i e s f o r open-and c l o s e d -c y c l e t e s t i n g of components and systems.
Background
The f a c i l i t y will b e l o c a t e d a t K e a h o l e P o i n t , Hawaii, and w i l l b e a d j a c e n t t o t h e e x i s t i n g S e a c o a s t Test F a c i l i t y , w h i c h i s now b e i n g u s e d e x c l u s i v e l y f o r r e s e a r c h on b i o f o u l i n g c o n t r o l , c o r r o s i o n , and mater i a l s .
The f a c i l i t y will b e u s e d f o r g e n e r a l OTEC r e s e a r c h and development. Closed-cycle components c o u l d b e t e s t e d i n a marine environment, and f a c i l i t i e s designed and b u i l t f o r t e s t i n g t h e p o t e n t i a l o f openc y c l e s y s t e m s and components.
The b a s e l i n e o p t i o n i s summarized i n T a b l e 1. In t h i s o p t i o n , t h e OTEC-1 cold-water pipe i s disassembled and reassembled into a s i n g l e 4 -f t d i a m e t e r , 5 3 0 0 -f tl o n g p i p e . The e x i s t i n g s e a w a t e r pumps and ammonias y s t e m e q u i p m e n t a r e u s e d , a s a r e t h e h e a t e x c h a n g e r s , e x c e p t t h a t t h e c o n d e n s e r i s modified for two-pass o p e r a t i o n .
A t u r b i n e g e n e r a t o r , Ammonia System OTEC-1 C u r r e n t S t a t u s
The program is b e i n g c a r r i e d o u t i n p h a s e s , w i t h t h e f i r s t p h a s e c o m p r i s i n g t h e d e p l o y m e n t o f t h e c o l dw a t e r p i p e , and t h e d e s i g n and i n s t a l l a t i o n of t h e c o m p l e t e s e a w a t e r s y s t e m s , i n c l u d i n g a pumping s t at i o n .
The State of Hawaii has assumed r e s p o n s i b i l i t y f o r t h e c o l d -w a t e r p i p e and plans to complete deploym e n t b e f o r e t h e s t a r t of t h e 1983-1984 w i n t e r s t o r m season.
DOE has provided FY 1983 funding for design a n d c o s t -e s t i m a t i n g s e r v i c e s r e l a t i n g t o t h e pumping s t a t i o n and the remainder of the seawater systems. As t h i s i s b e i n g w r i t t e n , i t i s a n t i c i p a t e d t h a t a cont r a c t w i l l be awarded in August for engineering and c o s t -e s t i m a t i n g s e r v i c e s and which will i n c
u c t i o n e f f o r t s w i l l b e i n c l u d e d i n t h e b u d g e t .
Seawater Pipes
As noted above, Hawaii plans to deploy the coldw a t e r p i p e t h i s c a l e n d a r y e a r .
The e x i s t i n g OTEC polye t h y l e n e p i p e will be disassembled and r e a s s e m b l e d i n t o a single, 4-ft-diameter, 5300-ft-long pipe.
The deployment method will be t h e same a s t h a t u s e d f o r a 12-i n . , 5 0 0 0 -f t p o l y e t h y l e n e p i p e now s u p p l y i n g
c o l d w a t e r t o t h e S e a c o a s t Test F a c i l i t y . T h i s method c o n s i s t s of assembling the pipe on s h o r e i n t o a one-piece configura t i o n , f l o a t i n g i t i n t o p o s i t i o n , l o w e r i n g t h e near-shore end by m e t e r e d f i l l i n g w i t h w a t e r , and then p o s i t i o n i n g
t h e i n t a k e end ( w i t h a t t a c h e d a n c h o r ) by means of a barge winch. The near-shore end will be t e m p o r a r i l y a n c h o r e d p e n d i n g i n s t a l l a t i o n o f t h e conn e c t i n g p i p e s e c t i o n .
The warm-water pipe will b e r e i n f o r c e d c o n c r e t e , s q u a r e i n c r o s s s e c t i o n , 6 f e e t t o a s i d e .
The mixedd i s c h a r g e p i p e will u t i l i z e p a r t o r a l l o f t h e e x i s t i n g 8 -f t d i a m e t e r , f i b e r g l a s s -r e i n f o r c e d -p l a s t i c
(FRP) p i p e c u r r e n t l y b e i n g t e s t e d by t h e N a t i o n a l O c e a n i c and Atmospheric Administration ( N O M ) a s an OTEC protot y p e . S i n c e t h i s p i p e i s n o t l o n g e n o u g h t o r e a c h a l l t h e way b a c k t o t h e pumping s t a t i o n , i t w i l l connect n e a r s h o r e t o a n o t h e r p i p e , p r o b a b l y b u i l t of r e i nf o r c e d c o n c r e t e . The N O M p i p e w i l l be used i n t h e c r i t i c a l down-slope s e c t i o n o f t h e m i x e d -d i s c h a r g e system.
On s h o r e , t h e t h r e e p i p e s will b e b u r i e d t o g e t h e r , below sea l e v e l , f o r a d i s t a n c e of about 300 feet. In t h e s u r f z o n e ( a b o u t 300 f e e t ) , t h e p i p e s will l i e t o g e t h e r i n a t r e n c h , p a r t i a l l y c o v e r e d , w i t h t h e c o l dwater p i p e i n t h e m i d d l e . The warm-water pipe will t e r m i n a t e a t t h i s l o c a t i o n ( a t w h i c h t h e d e p t h i s less t h a n 90 f t ) w i t h a riser s e c t i o n t o p u t t h e i n t a k e about 30 f t b e n e a t h t h e s u r f a c e .
The E W mixedd i s c h a r g e p i p e will c o n t i n u e a n o t h e r 100 f t o r s o , r e s t i n g on and anchored
a d e p t h of about 2100 f t , a n c h o r e d a t t h e i n t a k e end a t a n i n t e r m e d i a t e d e p t h of about 300 f t .
0
On-going o p e r a t i o n s a t t h e e x i s t i n g S e a c o a s t Test F a c i l i t y c a n b e g r e a t l y e n h a n c e d b e c a u s e o f t h e i n c r e a s e d q u a n t i t i e s o f warm and c o l d seawater t h a t would be a v a i l a b l e .
Pumping S t a t i o n
The s e a w a t e r pumps will be housed in a c o n c r e t e s t r u c t u r e e x t e n d i n g a b o u t 40 f t below grade. The warmwater system will have a c a p a c i t y of up t o 65,000 gpm T h e a u t h o r s w i s h t o e x p r e s s t h e i r a p p r e c i a t i o n t o and w i l l u s e t h e e x i s t i n g OTEC-1 pump w i t h an SCR speed Norm S a t h e r and Tony Thomas f o r management s u p p o r t , t o c o n t r o l l e r .
The cold-water system has a c a p a c i t y o f L y l e Genens and Floyd Davis f o r m a j o r c o n t r i b u t i o n s t o about 25,000 gpm; it w i l l u s e e i t h e r a modified OTEC-1 t h e d e s i g n e f f o r t , and t o E l l e n Bremner f o r secretarial pump o r a new pump, a l s o w i t h a SCR v a r i a b l e s p e e d s e r v i c e s . c o n t r o l l e r .
The mixed-discharge system w i l l have a c a p a c i t y o f 90,000 gpm w i t h no pump r e q u i r e d .
